Arachidonic acid activation of translation initiation signaling in vascular smooth muscle cells.
To understand the role of arachidonic acid (AA) in regulating vascular smooth muscle cell (VSMC) growth, its effects on phosphorylation of Akt, S6K1, ribosomal protein S6, 4EBP1, and eIF4E were studied. Arachidonic acid stimulated phosphorylation of Akt, S6K1, ribosomal protein S6, 4EBP1, and eIF4E in a time-dependent manner in VSMC. Arachidonic acid stimulation of phosphorylation of the above signaling molecules is specific, as these events were not affected by other unsaturated or saturated fatty acids. Metabolic conversion of AA via the LOX/MOX and/or COX pathways, to some extent, was required for its effects on the phosphorylation of Akt, S6K1, ribosomal protein S6, 4EBP1, and eIF4E. In addition, AA increased PI3K activity in a time-dependent manner in VSMC. LY294002, an inhibitor of PI3K, completely blocked AA-induced phosphorylation of Akt, S6K1, ribosomal protein S6, 4EBP1, and eIF4E, suggesting a role for PI3K in these effects. Consistent with its effects on translation initiation signaling events, AA induced global protein synthesis in VSMC and this response was dependent, to some extent, on its metabolism via the LOX/MOX and/or COX pathways, and mediated by the PI3K/Akt/mTOR pathway. Thus, the above observations provide the first biochemical evidence for the role of AA in the activation of translation initiation signaling in VSMC.